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TITLE OF THE INVENTION 

A PANEL INSPECTION APPARATUS 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Patent Application No. 2003-50449, filed 
July 23, 2003, in the Korean Intellectual Property Office, the disclosure of which is incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0002] The present invention relates to a panel inspection apparatus, particularly, to a panel 
inspection apparatus having an improved support structure of a camera used to inspect a 
display panel. 

2. Description of the Related Art 

[0003] Most recent research related to display devices is focused on scaling-up the size of the 
screens, reducing the dimension of the screens, and reducing the weight of the screens. 
Various display panels, such as, an LCD (Liquid Crystal Display) and a PDP (Plasma Display 
Panel) have been developed as a result of such research. Accordingly, there has been a 
growing need for a panel inspection apparatus during the manufacturing process of the display 
panels. 

[0004] FIG. 1 is a perspective view of a conventional panel inspection apparatus. As 
illustrated, a conventional panel inspection apparatus 101 comprises, a panel supporting table 
110 to support a panel 103, a camera unit 104 installed above the panel supporting table 110 to 
photograph the panel 103 supported by the panel supporting table 110, and a camera support 
130 supporting the camera unit 104. 

[0005] The panel supporting table 110 is shaped like a table, and supports the panel 103 
placed on a palette 111. 
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[0006] The camera unit 104 is installed on the camera support 130, and comprises, a first 
camera 105 installed to face the panel 103 perpendicular to the center of the panel 103 
supported by the panel supporting table 110, and four second cameras 107 installed north, 
south, west, and east of the first camera 105 installed perpendicular to the center of the panel 
103. 

[0007] The first camera 105 installed perpendicular to the panel 103 photographs the area of 
the panel 103 from the direction perpendicular to the panel 103, while the four second cameras 
107, installed at predetemnined angles from the panel 103, photograph the panel 103 from the 
predetermined angles. 

[0008] Accordingly, the camera unit 104 comprising the first camera 105 and the four second 
cameras 107 installed on the camera support 130 photograph the panel 103 supported on the 
panel supporting table 110 from the direction perpendicular to the panel 103 and from four 
different directions within the predetermined angles, respectively, to allow inspection for a defect 
that may occur on the panel 103, such as a fleck. 

[0009] However, the conventional panel inspection apparatus is expensive because the 
inspection apparatus requires at least five cameras to allow inspection of the entire area of the 
panel 103. In addition, according to the conventional panel inspection apparatus, as the size of 
the panel increases, the number of cameras required to inspect the panel also increases, 
resulting in additional expense for installation of the additional cameras. For example, in order 
to inspect a 14-inch panel using the conventional panel inspection apparatus, one camera unit 
comprising five cameras is required, while a 21 -inch panel would require at least four camera 
units or 20 cameras total. 

SUMMARY OF THE INVENTION 

[0010] Accordingly, it is an aspect of the present invention to provide a panel inspection 
apparatus requiring less number of cameras, thus, resulting in reduction of expenses in 
manufacturing the panel inspection apparatus. 

[0011] The foregoing and/or other aspects of the present invention are achieved by providing a 
panel inspection apparatus to inspect a display panel, that comprises: a display panel 
supporting member to support the display panel; a plurality of cameras being spaced from the 
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panel supporting member provided to piiotograph tlie display panel supported by the panel 
supporting member; and a rotatable camera support to rotatably support at least one of the 
plurality of cameras. 

[0012] Additional aspects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be teamed by 
practice of the invention. 

[0013] According to another aspect of the invention, the plurality of cameras comprise: a first 
camera provided to face the display panel from a direction perpendicular to the display panel, 
and a second camera provided to face the display panel at an acute angle from the display 
panel, and being spaced from the first camera. 

[0014] According to an aspect of the invention, the rotatable camera support further comprises: 
a driving part to rotate the second camera; a first bracket provided between the driving part and 
the first camera to support the first camera; and a second bracket extending from the driving 
part to the second camera to support the second camera. 

[0015] According to yet another aspect of the invention, the second bracket supports and 
enables the second camera to rotate around an axis line of the first camera. 

[0016] According to an aspect of the invention, the driving part comprises: a driving motor with 
a rotational axis line aligned to the axis line of the first camera. 

[0017] According to an aspect of the invention, the second bracket is combined to the first 
bracket at an acute angle towards the panel supporting member. 

[0018] According to an aspect of the invention, a plurality of rotatable camera supports are 
provided. 

[0019] According to another aspect of the invention, the second camera supported by the 
rotatable camera support is provided so as not to interfere with the first camera supported by a 
nearby rotatable camera support while being rotated. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] The above and/or other aspects and advantages of the invention will become apparent, 
and more readily appreciated from the following description of the embodiments, taken in 
conjunction with the accompany drawings of which: 

FIG. 1 is a perspective view of a conventional panel inspection apparatus; 

FIG. 2 is a perspective view of a panel inspection apparatus according to an aspect of 
the present invention; 

FIG. 3 is a front view of a rotatable camera support of the panel inspection apparatus; 

FIG. 4 is a perspective view of a panel inspection apparatus according to another aspect 
of the present invention; and 

FIG. 5 is a front view of a plurality of rotatable camera supports of the panel inspection 
apparatus according to an aspect of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0021] Reference will now be made in detail to the embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to like elements throughout. 

[0022] As illustrated in FIG. 2 and FIG. 3, a panel inspection apparatus 1 according to an 
aspect of the present invention comprises: a panel supporting member 10 to support a display 
panel 3, a plurality of cameras 5 and 7 installed above the panel supporting member 10 to 
photograph the display panel 3 supported by the panel supporting member 10, a rotatable 
camera support 20 supporting the plurality of cameras 5 and 7 to rotate at least one of the 
plurality of cameras 5 and 7, and a camera support 30 to support the rotatable camera support 
20 a distance away from the panel supporting member 10. In addition, the panel inspection 
apparatus 1 further comprises a monitor (not shown) with which a user can inspect the display 
panel 3. 

[0023] Although a panel generally refers to a flat display panel, such as an LCD panel or a 
PDP panel, the display panel 3 described in the present invention refers to the LCD panel as an 
example. Herein, the size of the display panel 3 should not be larger than the camera scopes of 
the cameras 5 and 7. 
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[0024] An LCD panel installed on a display device, such as a monitor or a television, displays a 
picture. The LCD panel comprises a panel part including an upper glass and a lower glass, and 
a back light unit provided on the rear portion of the panel part to emit light towards the panel 
part. Liquid crystal is provided between the upper glass and the lower glass in accordance with 
a predetennined pattern. However, the LCD may have a fleck caused by an arranging state of 
the crystal liquid and infiltration of external substances, damage such as a scratch on an outer 
surface of the LCD, or a flaw caused by leakage of light from the back light unit to the LCD. 
One purpose of the panel inspection apparatus 1 according to an aspect of the present 
invention is to detect those defects and other similar defects. 

[0025] The panel supporting member 10 is shaped like a table, and supports the display panel 
3 placed on a palette 11. 

[0026] The cameras 5 and 7 are installed on the rotatable camera support 20 to rotate and 
photograph the display panel 3 supported by the panel supporting member 10. The cameras 5 
and 7 comprise, the first camera 5 installed perpendicular to the display panel 3 and facing the 
display panel 3, and the second camera 7 installed within a predetermined distance from the 
first camera 5 and facing the display panel 3 at an acute angle. Also, according to an aspect of 
the present invention a preferable angle between an axis of the second camera 7 and a parallel 
line to the display panel 3 is about 60 degrees. In other words, an angle between an axis line 
"B" of the second camera 7 and an axis line "A" of the first camera 5 should be about 30 
degrees. However, the angle between the axis line "B" of the second camera 7 and the axis line 
"A" of the first camera 5 may vary based on the kind of display panel 3 or the flaw of the display 
panel 3 used, ranging between greater than 0 degrees and smaller than 90 degrees. 
Hereinbelow, the angle between the axis line "B" of the second camera 7 and the axis line "A" of 
the first camera 5 will be referred as a view angle. Herein, it is preferable that each 
photographing scope of the cameras 5 and 7 should be larger than or the same as the size of 
the display panel 3. 

[0027] The rotatable camera support 20 installed on the camera support 30 supports the first 
camera 5 and the second camera 7, which are spaced by a predetermined distance from each 
other. Also, the rotatable camera support 20 comprises: a driving part 21 rotating the first 
camera 5 and the second camera 7, a first bracket 25 provided between the driving part 21 and 
the first camera 5 to support the first camera 5. and a second bracket 27 extending between the 



5 



Docket No.: 1572.1260 



driving part 21 and tlie second camera 7 to support the second camera 7. However, according 
to another aspect of the invention, the first camera 5 may be combined directly to the driving 
part 21. 

[0028] According to an aspect of the present invention, the driving part 21 is a driving motor 22 
having a rotating shaft 23 to rotate the first bracket 25 and the second bracket 27. 

[0029] Further, a first end of the first bracket 25 is combined to the rotating shaft 23, and a 
second end of the first bracket 25 is combined to a rear portion of the first camera 5 to enable 
the first camera 5 to rotate around the axis line "A" of the first camera 5. In addition, the axis 
line "A" of the first camera 5 is aligned with the rotating shaft 23 of the driving motor 22. 
Although the first bracket 25 is preferably screw-combined to the rotating shaft 23 and the first 
camera 5, it may be combined by welding, by an adhesive member or other combining elements 
and/or techniques. 

[0030] A first end of the second bracket 27 is combined to the first bracket 25, and a second 
end of the second bracket 27 is combined to a rear of the second camera 7 to enable the 
second camera 7 to rotate around the axis line "A" of the first camera 5. Also, that the second 
bracket 27 and the first bracket 25 are combined within an acute angle from one another. 
Herein, the angle between the second bracket 27 and the first bracket 25 should be the same 
as the view angle, or the angle between the axis line "B" of the second camera 7 and the axis 
line "A" of the first camera 5. Although the second bracket 27 is preferably screw-combined to 
the first bracket 25 and the second camera 7, it may be combined by welding, by an adhesive 
member or other combining elements and/or techniques. 

[0031] Hereinbelow, an operation of the panel inspection apparatus according to an aspect of 
the present invention will be described. 

[0032] The display panel 3 accommodated in the palette 11 is placed on the panel supporting 
member 10. Herein, the size of the display panel 3 should be smaller than camera scope of the 
first camera 5 and the second camera 7. For example, the preferable size of the display panel 3 
may be 14 inches. Accordingly, the driving part 21 provided on the rotatable camera support 20 
rotates the first camera 5 and the second camera 7. This way, the first camera 5 photographs 
the display panel 3 in a direction perpendicular to the display panel 3, and the second camera 7 
photographs the display panel 3 in a direction having the view angle from a perpendicular line to 
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the display panel 3 as rotating around the axis line "A" of the first camera 5. Accordingly, the 
user can inspect for possible defects of the display panel 3, such as fleck caused by infiltration 
of external substances, the damage on the outer surface of the display panel 3, and the flaw 
caused by leakage of the light to the display panel 3 using a monitor (not shown). 

[0033] As illustrated, the panel inspection apparatus 1 according to an aspect of the present 
invention has advantages, such as, reducing the number of cameras needed, reduction of cost, 
and easier installation compared to the conventional panel inspection apparatus by providing 
the rotatable camera support 20 to support and to rotate the first camera 5 and the second 
camera 7. 

[0034] FIG. 4 Is a perspective view of a panel inspection apparatus according to another 
aspect of the present invention. As illustrated, a plurality of the rotatable camera supports 20 
are provided to inspect a panel 3a having a larger size than the display panel 3 illustrated in 
FIG. 2 and FIG. 3. In order to photograph the panel 3a, a plurality of the first cameras 5, a 
plurality of the second cameras 7, and the plurality of the rotatable camera supports 20 are 
required because the photographing scopes of the first camera 5 and the second camera 7 are 
smaller than the size of the panel 3a. 

[0035] The rotatable camera support 20 supports and rotates the first camera 5 and the 
second camera 7. As shown in FIG. 5, the second camera 7 supported by the rotatable camera 
support 20 is set so as not to interfere with a second camera 7 supported by another nearby 
rotatable camera 20 while rotating. In other words, each second bracket 27 is combined to the 
respective first bracket 25 within a predetermined angle towards the panel 3a so that the second 
camera 7 does not collide with the second camera 7 installed on another nearby rotatable 
camera support 20 while rotating. 

[0036] Hereinbelow, an operation of the panel inspection apparatus according to an aspect of 
the present invention will be described. 

[0037] The panel 3a accommodated in the palette 11 is placed on the panel inspection desk 
10. According to an aspect of the invention, the size of the panel 3a should be preferably larger 
than the camera scopes of the first camera 5 and the second camera 7. For example, the 
preferable size of the panel 3a may be 21 inches. The camera support 30 is provided with four 
rotatable camera supports 20 having eight cameras in total. The driving part 21 provided on the 
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rotatable camera support 20 rotates the first camera 5 and the second camera 7. Accordingly, 
the first cameras 5 photograph the panel 3a in the direction perpendicular to the panel 3a, and 
the second cameras 7 photograph the panel 3a in the direction having the view angle from the 
perpendicular line to the panel 3a as rotating around the axis line "A" of the con-esponding first 
cameras 5. Accordingly, the user can inspect for the defects of the panel 3a using the monitor 
(not shown). 

[0038] As illustrated, the panel inspection apparatus according to an aspect of the present 
invention has advantages of reducing the number of the cameras, reducing the cost of 
manufacturing the panel inspection apparatus, and easier installation compared to the 
conventional panel inspection apparatus, by providing the plurality of the rotatable camera 
support 20 to support and to rotate the first cameras 5 and the second cameras 7. 

[0039] In a case where a panel having a larger size than the display panel 3 needs to be 
inspected, as illustrated in the second aspect of the present invention, it is impossible to inspect 
the panel using the panel inspection apparatus with four rotatable camera supports. 
Accordingly, additional rotatable camera supports having a first camera 5 and a second camera 
7 should be preferably added con-esponding to the size of the panel. This way, the rotatable 
camera supports, the first camera, and the second camera can be properly added and installed 
according to the size of the panel. 

[0040] As described, the present invention has advantages of reducing the number of 
cameras, reducing cost, and easy installation. 

[0041] Although a few embodiments of the present invention have been shown and described, 
it will be appreciated by those skilled in the art that changes may be made in these 
embodiments without departing from the principles and spirit of the invention, the scope of 
which is defined in the appended claims and their equivalents. 
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